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Effect of oral exercises on oral functions in elderly

: A systematic review and meta-analysis

Paphawee Kannasoot! and Rajda Chaichit?

Abstract

The aim of this systematic review and meta-analysis was to summarize and to evaluate
the available information on the effectiveness of oral exercises in improving oral functions in
elderly. Electronic databases were searched from SCOPUS, PUBMED, CENTRAL, Thai Journals
online, ClinicalTrials.gov, Thai clinical trials registry (TCTR), Thai library integrated system (ThailLIS)
up to June 2021. We include randomized control trials (RCT) and quasi experimental study
reporting effect of oral exercises on oral function. We assessed risk of bias by using Cochrane risk
of bias tool for experimental studies. Eight studies were included. Studies were assessed risk of
bias as unclear. There was a significant increase in the saliva flow rate (MD 0.17 mL/min; 95% Cl
0.12 to 0.21; 3 studies; 176 participants). Not significant in anterior tongue strength (MD 0.88 kPa;
95% Cl -5.64 to 7.39; p = 0.79; 2 studies; 132 participants). Not significant in posterior tongue
strength (MD -0.93 kPa; 95% Cl -9.29 to 7.44; p = 0.83; 2 studies; 132 participants). Not significant
in lip strength (MD 1.04 kPa; 95% Cl -4.46 to 6.54; p= 0.71; 1 study; 74 participants).

In conclusion, oral exercises have positive effect on oral function by increasing saliva flow rate.
However, almost studies had uncleared risk of bias. Therefore, the results of this study cannot be
conclusively concluded that oral exercise in the elderly improves oral function. More studies are

needed.
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i JL Improvement of
Oral Functions
» | oral function
(Taste. Saliva, Mastication, Swallowing,
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Poor oral hygiene

Oral dryness

Reduced occlusal force

Decreased tongue- lip motor function
Decreased tongue pressure

Decreased masticatory function
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T30 allocation concealment ifiasanlusieanAdeldlinandneazidon fs18a135eidy high
risk of bias 5 N13AnW 72121416 Tpanuinduimdenismenunadnsliasudu Wesandnisuanie
yaatayaunninfesay 20 LLazﬁa%’amiUﬂ%;EL%%’UmsmaamazqﬂmﬂiLﬁ'aammﬁumﬁsﬂmmmu
NAWUU subjective outcome $1U337LTU low risk of bias 1 M3ANWI'® JUT 11 wanseARluAINTIY
YDINTANY

Nafan12zUINUAS

namsiassieAuiiofiansanandasinisudninanenuin mssenfdinietesinisn s
mandaianeganinsldldunsesndidimeresinegaiioddynisadd (MD 0.17 mi/min; 95%
C10.12 to 0.21; 3 studies; 176 participants) nan1snagouautJutoniusnuindaauiduionius

FEMINNSTANY (p= 0.64; 2 = Sevaz 0 dauandlugun 3
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nansiesveiunuiieysadulaglduuuasunu nudiniseenidnietesuininasenisan
omsUnuiaileyszifiulaglduuuasuniluiide audesdureunaniiedaglunisniuemisu
w3eld (OR 0.17; 95% Cl 0.06 to 0.52; 1 study; 96 participants) Kan1sadeuANLLTULONITUS WU
fnnufuleniusseninanisfnw (p = 0.99; 12 = $ewaz 0 fauanslusuil 4 widlouseidiulagld
wuuaeualuiite Uinvesnndnuiaileduuszmuevielsl nuimseenddsmerdesinlaidina
faN15ane1n15UINWIAe taeda1 OR 0.90; 95% Cl 0.26 to 3.10 éﬁ’ummlugﬂﬁ 5 [WuReINuIte Aul
Hapmnlunsnduemsviel widesanernmsnmzinuidlungueanuauildwudios 1 wmnnsal Jald
¥ sensitivity analysis eanidu 3 wuu wiegnslshmuii 3 wuu Simemuralufiamaientuiie unnsg
fusgrslaifidfodfyymaadn fauandlusui 6

nasaANuLTwsvaenduiiodesuin (Oral muscle strength)

namsiasdeiiunuitmseenidiniedesUiniinaiiseuudsusaedudiuntiunnang

o W

ﬁuasjwlm\lﬁmiymﬂﬁﬁa (MD 0.67 kPa; 95% Cl -3.80 to 5.14; p = 0.77; 2 studies; 132 participants)
Aaansluun 7, fnafinauudanssasdudiundananesiueg1elifidAyn1eada (MD -1.23 kPa;
95% Cl -6.15 to 3.68; p = 0.62; 2 studies; 132 participants) AuandluUT 8 wagiinaiiuAULTLTS
vessuilUnuanasiueeliddAegyn1eaiia (MD 1.04 kPa; 95% Cl -4.46 to 6.54; p = 0.71; 1 studies;
74 participants) Aauandlugunl 9 Wearsanauduieniusuein1sfinw wudifienignadnsau
I3 S v | Y] O A | & YR a 2 Y

ANLTILS IR udIUnT LAz durauvnTuAnua N ldiluenius Taedlan p = 0.12; 1 = Sesay 53
wag p = 0.06; 1°= $98az 65 AUAIAU

fTuidefisenunaneanuudauswesuluinlaginain maximal lip closer force 1 318974
Qﬂlls o o U‘U n'; Qllay ‘UQ‘E‘JUIW ::{IVL Qy UQ?JU
98, NM13VIUTeITEULUTEA AN snauLazsuRUInlngTaannsiadaulvesdunazuRuan 1
5189743981, n19vIuYesTruUUaLARYInlagly mixing ability index (MAI) 1 51897433982, A1naU

Ineina1n Repetitive saliva swallowine test® hazauiuaufil cood swallowing function®® ag198a
p g S g

ee

SICY (%

1 5789338 NnTeITenuinggeeeiilasunisesnitaenigdesiiniiaintusgrelted Ay

Lo

A I

add Wewssuiflsuiungudaseeililasuniseeniidiniedesiin wdldauisadinsgvieduiula

q

= a awv i & = 813 I dl\/L I
14099104 1 91891198 NanaLLIIuALAgl (occlusal force) WU 2 NMTANWIS T LHUNTINIEUNAN ﬂﬂ'sfjﬂ']

mean 394@111508101TATIER meta-analysis 16 laed 1 s1euidenuliinisesniiaanieteslin

a o

AIAADLITIUALALITL ALY UR 19T Tod1AUN19a87 8 weog19lsAn1ull 1 51991U3IToNNUIILTIUALAE?
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o v a [ '

winduldusnesiueglidvdAgynisadiidloisuiunguaivnu ® uenaindd 1 518911338 wuiins

o
¥ '
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2ONNFINNEYIUINANARDNITNAUNATULLDTAAIN swallowing rate warnuI1HD1N15E18A (sign of

=

aspiration) anad wakllasaniiiies 1 seauazdaUseufisuwnndesiudddaunsatnanisfingun

U V.
SIUFUATIZITLA L6

oral exercise control Mean Difference Mean Difference
Study or Subgroup Mean 5D Total Mean 5D Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Lee 2020 {1} 0.37 0.24 30 016 014 11 16.8% 0.21 [0.09, 0.33] —
Lee 2020 {2 0.43 0.51 22 016 014 11 4 B% 0.27 [0.04, 0.50]
Mam 2016 (3 029 0137 21 016 0134 20 34 8% 0.13[0.05, 0.21] —a—
Blam 2016 0.z 019 21 016 0.1a 20 21.9% 0.14[0.04,0.24] —
Seo 2020 0.288 0.226 32 0196 0.1 26 21.9% 0.19[0.09, 0.30] —
Total (95% CI) 126 88 100.0% 0.17 [0.12,0.21] "
Heterogeneity: Chi®=2.52, df= 4 (P =064), F=0%

05  -0.25 0 025 05

Testfor overall effect Z= 6.64 (P = 0.00001) Favours [control] Favours [oral exercise]

Footnotes

(1) PFaanf1EI AEEEI I AeEaTSH dnisusivuisdiaTistwnisdnmnaad lee 2020 o A1TitaTizm

(2) A1FEAARATEI AP EIINAEEa TPRT da1suSituisilasistunisdnmend lee 2020 ndaiansitaTizn

(3) adjusted mean;analysis of covariance was use to control the covariates (age and basicvalues of dependent variables)

sUN 3 UszdviSnavesniseaninainiedesiinsednsnisuaniany

oral exercise Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Kirn 2020 (13 11 38 7 10 521% 017 [0.04, 0.80] —m—
Kim 2020 (2) 10 39 4] 9 4749% 0.17 [0.04, 0.82] —
Total (95% CI) 77 19 100.0%  0.17 [0.06,0.52] i
Total events 21 13
Heterogeneity, Chi®= 0.00, df=1 (P = 0.99); F= 0% T o e prr

Testfor ovarall effect 2= 3.15 (P = 0.002) Fawvours [oral exercise] Favours [control]
Footnotes

(1) SOE

(2) GOE

JUN 4 Usgavdnaveaniseaniidimedeslindeniizdinuis Ussiliulaelduuvasunuide

ee

Needing liquids when swallowing dry foods

oral exercise Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Kirn 2020 (13 [ 38 2 10  51.6% 0.75[0.13, 4.44]
Kirn 2020 (2 9 39 z 9 48.4%  1.05([0.18,5.98]
Total (95% CI) 77 19 100.0%  0.90 [0.26, 3.10]
Taotal events 15 4

Hetarogeneity, Chi*= 007, df=1 (P=0.79); F=0%

Test for overall effect: Z= 017 (P = 0.86) 0.01 0.1 1 10 100

Favours [oral exercise] Favours [control]
Footnotes

(1) SOE

(2) GOE

5 UszAnSnarainiseanniainigtasuinman1izuinwii weuseiliulasltluudauniuiive

=p.

U

Feeling oral dryness when eating a meal
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Odds Ratio
M-H, Fixed, 95% CI

oral exercise Control Odds Ratio
Study or Subgroup Events Total Ewvents Total Weight M-H, Fixed, 95% CI

1.4.1 type 1

Kirn 2020 {13 2 38 o 10  49.3%  1.44 [0.08, 32.35] |-
Kim 2020 (27 2 34 o 9 s50.7% 1.27 [0.06, 28.65] =
Subtotal (95% CI) T 19 100.0% 1.35 [0.15, 12.23]
Total ewents 4 a
Heterogeneity: Chi®= 0.00, df=1 {F = 0.95); F= 0%
Testfor owerall effect: 2= 0.27 (P =0.79)
1.4.2 type 2
im 2020 2 38 a =] 33.0% 1.30 [0.06, 29 45]
Kirm 2020 z 29 1 10 B7.0% 0.49 [0.04, 5.98] ———
Subtotal (95% CI) 77 19 100.0% 0.76 [0.11, 5.12] e ——
Total ewents 4 1
Heterogeneity: Chif= 024, df=1 (P = 0.653); F= 0%
Testfor overall effect: Z=0.29 (P =0.77)
1.4.3 type 3
Kirn 2020 z EE] 1 10 BE.7% 0.50 [0.04, 6.15] ——
Kirm 2020 z 29 a =) e el o) 1.27 [0.06, 28.65]
Subtotal (95% CI) T 19 100.0% 0.76 [0.11, 5.14] e ——
Total events 4 1
Heterogeneity: Chi=0.21, df=1 (P = 0.65); F= 0%
Testfor owerall effect: Z=0.29 (P =0.77)
0.005 j k =00

(0} 10
Fawvours [oral exercise] Favours [control]
Testfor subgroup differences: ChifT= 0189, df=2 (P=0.91), IF= 0%

Footnotes
(1) SOE
(2) GOE

SUN 6 Useansnavein15eannain1etesuinmen1nzunwiie Ussiulaewuuaauniuiite Difficulties

v

in swallowing food due to oral dryness

Mean Difference
IV, Random, 95% CI

oral exercise control Mean Difference
Study or Subgroup  Mean SD Total Mean 8D Total Weight IV, Random, 95% Cl

Lee 2020 (1) 3813 14497 30 3882 123 11 31.4%  -0.69[-9.96, 8.58]
Lee 2020 (2) 4509 969 22 3882 128 11 333%  6.27 [-2.31,14.85]
Seo 2020 .72 17.38 32 39.65 13135 26 353% -7.03[15.79,-0.07]
Total (95% CI) a4 48 100.0%  -0.93[-9.29,7.44]

100 -50 0 50 100
Favours [control] Favours [oral exercise]

Heterageneity: Tau®= 35.57; Chi*=5.74, df= 2 (P = 0.06), F=65%
Test for overall effect: Z=0.22 (P =0.83)

Footnotes
(1)THS
(2) TPRT

sUN 7 Use@nsnavesniseaniidanetesuinfeninuudeusavasaudiunti (anterior tongue strength)

v

oral exercise

control

Mean Difference

Mean Difference

Study or Subgroup  Mean 5D Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 95% CI
Lee 2020 (1) 3847 1344 30 3836 1112 11 318% 0.11 [8.03, 8.29]
Lee 2020 (2) 455 1086 22 38.36 1192 11 324% 74087, 159.149]
Seo 2020 3446 1472 323887 1347 26 35.8% -4.11[11.30,3.08]
Total (95% CI) 84 48 100.0% 0.88 [-5.64, 7.39]

| , ,
-100 -50 0 a0 100
Favours [control] Favours [oral exercisel]

Heterogeneity, Taum=17.47; Chi*=422 df=2(P=012); P=53%
Test for overall effect Z=026 (P=079)

Footnotes

(1) THS
(2) TPRT

8 Us¢ANSHNATDIN1T9DNANAINIEYDIUINADAITULTILTIVDIAUAIUNEY

CaN
[l
=b.

(posterior tongue strength)
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oral exercise control Mean Difference Mean Difference

Study or Subgroup  Mean 5D Total Mean 5D Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI

Lee 2020 (1) 2633 12.29 30 2718 11.22 11 47.8% -085[8.81,7.11]

Lee 2020 (2) 2985 8497 2202718 11.22 11 52.2% 277 [4.85 10.39]

Total (95% CI) 52 22 100.0% 1.04 [-4.46, 6.54]

Heterogeneity: Chi*= 041, df=1 {P=052); F=0% I 1 1 i {
T > -100 -0 0 a0 100

Testforoverall effect: Z=0.37 (P = 0.71) Favours [control] Favours [oral exercise]

Footnotes

(1) THS

(2) TPRT

=b.

JUn 9 Usydndwavesniseanidiniedesuinfenuudausevassuiiuin (lip strength)

T
g . 3
& o = =
=] m Z - x 4@ = =
2 © £ o z 2 5 =Z
= =) 3 o 3 = o [w]
[ [ (=] (=] [ [ (=] (=]
= = = = = = = =
—_ [ ) —_ (o] [ ) = - —_
| = [=7] = = oo [==] [L=]
. - . w | | 9 | = | s | Random sequence generation (selection bias)

&
&
&
&
&
&
&
&

Allocation concealment (selection bias)

Blinding of patticipants and persannel (perfarmance hias): abjective autcames

9o @ | Blinding of participants and personnel (performance hias): subjective outcomes

i
® e
é
i
i
é
é

Blinding of outcome assessment (detection bias)

. - . w | . . Incomplete outcome data (attrition bias)

DO O B B O O | saclkedvereporting ireporing bias)

3U 10 Risk of bias summary: review authors' judgements about each risk of bias item for each

included study.

Random sequence generation (selection bias) _

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias): objective outcomes _:l
Blinding of participants and personnel {(perfformance bias): subjective outcomes _ |
Blinding of outcome assessment (detection bias) _ |

Incomplete outcome data (attrition bias) _:—

Selective reporting (reporting bias) _

=D% 25=% 50=% T:Si% 1UD%=

| -Low risk of hias |:|Unclear risk of hias -High risk of hias |

3U 11 Risk of bias graph: review authors' judgements about each risk of bias item presented as

percentages across all included studies
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Aot 8 atuiianuunistulusuuuuniseendidamedild dadduuumssanidnieves
Unegahesenstamonnanie nsineamnniss wsemslidiedesioraslunisiin daulng)iduns
yaaessrozduiiiszorinamaaesegssning 4 §s 8 Uasi fifiss 2 mafinwiivhnisinwssezen
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SewSsuiisuiunslalliiunisesndidanieg ann1sAnuves Coultard wagany (2008) nuitauiily
zi5uilon1surnutailesian unstimulated salivary flow rate 0.2 mL/min @slungudilé$unisoen
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frdenietesnn nanmsdnwmuiidianede < 0.2 mU/min ddulunduiilésunseantidnisdesuin
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drudosvunasgiu ililiannsaianadnslaeihdoyaunsiuduld viliinsins e Autunald
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HANTSANYIRAAITINTTRENMGIN8YRIUINT U@ ga1U15AY 8L unstimulated salivary
flow rate lasnnninguitkildeendidniedasiin uwrsgislsiniunisd@neiassil Sauaun1sfineid
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